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Prevention of Pneumococcal Disease:
Recommendations of the Advisory Committee on Immunization Practices

Summary Background ease, although existing data suggest that it is
less effective in protecting against other types

The following article includes excerpts  Streptococcus pneumoniiea bacterial of pneumococcal infections.
from the MMWR article with the above title pathogen that affects children and adult:?_?.
(1997;46[No. RR-8]:1-24). This report up- worldwide. The organism colonizes the up- isk Factors
dates the last recommendations by the Advper respiratory tract and can cause the fol- cChijldren aged <2 years and adults aged
sory Committee on Immunization Practicedowing types of illnesses: a) disseminated in>65 years are at increased risk for pneumo-
(ACIP) concerning pneumococcal polysacvasive infections, including bacteremia ancgccal infection. Persons who have certain
charide vaccine (MMWR 1989;38:64-8, 73-meningitis; b) pneumonia and other lowerynderlying medical conditions also are at in-
6). ACIP recommends that the vaccine beespiratory tract infections; and c) upper reSgreased risk for developing pneumococcal
used more extensively and administered tpiratory tract infections, including otitis me- infection or experiencing severe disease and
all persons in the following groups: a) per-dia and sinusitis. Each year in the Uniteccomplications. Adults at increased risk in-
sons aged>65 years, b) immunocompetentStates, pneumococcal disease accounts for gide those who are generally immunocom-
persons aged?2 years who are at increased estimated 3,000 cases of meningitis, 50,008etent but who have chronic cardiovascular ,
risk for illness and death associated withcases of bacteremia, 500,000 cases of pneguimonary, or liver diseases. Diabetes melli-
pneumococcal disease because of chronic ilmonia, and 7 million cases of otitis media. 1,5 often is associated with cardiovascular or
ness, c) persons aged years with functional Pneumococcal infection causes an estienal dysfunction, which increases the risk
or anatomic asplenia, d) persons aged mated 40,000 deaths annually in the Unitegor severe pneumococcal illness. The inci-
years living in environments in which the riskStates, accounting for more deaths than anyence of pneumococcal infection is increased
for disease is high, and e) immunocomproether vaccine-preventable bacterial diseasgor persons who have liver disease as a resul
mised persons aged years who are at high Approximately half of these deaths potentiallyof alcohol abuse. Asthma has not been asso-
risk for infection. This report contains up- could be prevented through the use of vacgjated with an increased risk for pneumococ-
dated information regarding a) antimicrobial cine. Case-fatality rates are highest for mencg) disease, unless it occurs with chronic bron-
resistance among pneumococci, b) vacciniagitis and bacteremia, and the highest morchitis, emphysema, or long-term use of sys-
effectiveness and cost-effectiveness, c) indality occurs among the elderly and patient$emic corticosteroids.
cations for vaccination, d) guidelines for re-who have underlying medical conditions.  persons with functional or anatomic asple-
vaccination, e) strategies for improving de-Among children, death from pneumococcahja (e.g., sickle cell disease or splenectomy)
livery of vaccine, and f) development of pneuinfection is relatively uncommon, exceptare at highest risk for pneumococcal infec-
mococcal conjugate vaccine. among those who a) have meningitis, b) argon, because this condition leads to reduced

If you would like to receive a copy of theimmunocompromised, or ¢) have undergonglearance of encapsulated bacteria from the
entire MMWR article, you may call the Of-splenectomy and have severe bacteremigjgodstream. Children who have sickle cell
fice of Epidemiology at 804/786-6261 or visitDespite appropriate antimicrobial therapy angjisease or have had a splenectomy are at in
the Centers for Disease Control and Prevenintensive medical care, the overall case-facreased risk for fulminant pneumococcal sep-
tion web site at http://www.cdc.gov. tality rate for pneumococcal bacteremia issjs gssociated with high mortality. Before the
15%-20% among adults. Among elderly pa-yidespread use of penicillin chemoprophy-
tients, this rate is approximately 30%-40%. |axis for these patients, children with sickle

In This Issue: The focus of this report is the preventionce|| disease were 600-fold more likely than
Prevention of Pneumococcal of invasive pneumococcal disease (i.e., baghildren without this disease to develop pneu-
[T = 1 | teremia, meningitis, or infection of other nor-mococcal meningitis.

mally sterile sites) through the use of pneu- The risk for pneumococcal infection is
mococcal polysaccharide vaccine. This vachigh for persons who have decreased respon:
cine prOtECtS agalnst invasive bacteremic d|55iveness to p0|ysaccharide antigens or in-
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creased rate of decline in serum antibodgin, trimethoprim-sulfamethoxazole, and ex+hosis, chronic obstructive pulmonary disease
concentrations as a result of a) immunosupgended-spectrum cephalosporins). High-levglCOPD), and insulin-dependent diabetes mel-
pressive conditions (e.g., congenital immu-ypenicillin resistance and multidrug resistancditus; however, antibody concentrations and
nodeficiency, human immunodeficiency vi- often complicate the management of pneuwesponses to individual antigens may be lower
rus [HIV] infection, leukemia, lymphoma, mococcal infection and make choosing emamong such persons than among healthy
multiple myeloma, Hodgkins disease, or genpiric antimicrobial therapy for suspected casegoung adults. Persons age@ years with
eralized malignancy); b) organ or bone maref meningitis, pneumonia, and otitis mediaanatomic or functional asplenia generally re-
row transplantation; c) therapy with alkylat-increasingly difficult. Treating patients in- spond to pneumococcal vaccination with an-
ing agents, antimetabolites, or systemic corfected with nonsusceptible organisms mayibody levels comparable with those observed
ticosteroids; or d) chronic renal failure orrequire the use of expensive alternative antin healthy persons of the same age.
nephrotic syndromeS. pneumoniaés the microbial agents and may resultin prolonged In immunocompromised patients, anti-
most commonly identified bacterial pathogerhospitalization and increased medical costdhody responses to pneumococcal vaccination
that causes pneumonia in HIV-infected perThe impact of antimicrobial resistance orare often diminished or absent. In patients
sons. In children, invasive pneumococcal dismortality is not clearly defined. Emerging with leukemia, lymphoma, or multiple my-
ease is often the first clinical manifestationantimicrobial resistance further emphasizesloma, antibody response to pneumococcal
of HIV infection. The annual attack rate of the need for preventing pneumococcal infecvaccination is substantially lower than re-
pneumococcal bacteremia is as high as 1%ons by vaccination. sponse among patients who are immunocom-
(940 cases per 100,000 population) amonE) ) petent. Patients who have chronic renal fail-
persons with acquired immunodeficiencyPNe€umococcal Polysaccharide yre requiring dialysis, renal transplantation,
syndrome (AIDS). As many as 91% of adults\/accine or nephrotic syndrome have a diminished
who have invasive pneumococcal infection immune response to vaccination, resulting in
have at least one of the previously mentioned The currently available pneumococcallower antibody concentrations than those
underlying medical conditions, including agevaccines, manufactured by both Merck an@bserved in healthy adults. In patients with
>65 years. Recurrent pneumococcal menirCompany, Inc. (Pneumové3) and Lederle Hodgkins disease, the antibody response to
gitis may occur in patients who have chronid-aboratories (Pnu-Immufi€3), include 23  pneumococcal vaccination is greater if the
cerebrospinal fluid (CSF) leakage resultingourified capsular polysaccharide antigens ofaccine is administered before splenectomy,
from congenital lesions, skull fractures, orS. pneumonia¢serotypes 1, 2, 3, 4, 5, 6B, radiation, or chemotherapy; however, during
neurosurgical procedures. 7F, 8, 9N, 9V, 10A, I1A, 12F, 14, 15B, 17F,chemotherapy, preexisting pneumococcal

A case-control study conducted in Finlandl8C, 19A, 19F, 20, 22F, 23F, and 33F). Thesgntibodies may decrease, and responses to
identified day care center attendance amonggccines were licensed in the United Statesneumococcal vaccine may be diminished.
children aged <2 years as a major risk facton 1983 and replaced an earlier 14-valent forPatients who have AIDS may have a dimin-
for invasive pneumococcal disease. Althougiinulation that was licensed in 1977. One dosghed antibody response to pneumococcal
the risk for invasive pneumococcal infection(0.5 mL) of the 23-valent vaccine containsvaccine. The reduction in titers of antibody
associated with day care center attendané® Mg of each capsular polysaccharide anttorresponds to the degree of immunosuppres-
was significantly higher (i.e., 36-fold) among gen dissolved in isotonic saline solution withsion; some asymptomatic HIV-infected per-
children aged <2 years compared with thosghenol (0.25%) or thimerosal (0.01%) adde@ons or those with only generalized lymphad-
who did not attend day care, the risk amongs preservative and no adjuvant. The 23 capnopathy respond to the 23-valent polysac-
children aged>2 years (the age group in sular types in the vaccine represent at leagharide vaccine. HIV-infected patients with
which pneumococcal polysaccharide vaccin€5%-90% of the serotypes that cause invagD4+ T-lymphocyte counts <500 cells/uL
could potentially prevent disease) was nosive pneumococcal infections among childremften have lower responses to pneumococcal
significantly different from that for those who and adults in the United States. The six serqaccination than either HIV-infected persons
did not attend day care. Studies conducted itypes (6B, 9V, 14, 19A, 19F, and 23F) thalith higher CD4+ T-lymphocyte counts or
the United States also have indicated thamnost frequently cause invasive drug-resistargersons who are not HIV-infected.
children aged <2 years who attend day careneumococcal infection in the United States Bacterial capsular polysaccharides induce
are at higher risk for infection than are thosére represented in the 23-valent vaccine.  antibodies primarily by T-cell-independent
who do not. In addition, clusters of invasiveI - mechanisms. Therefore, antibody response to

. munogenicity :

pneumococcal disease have been reporteg1 most pneumococcal capsular types is gener-
among children who attend day care. Pneumococcal capsular polysaccharidally poor or inconsistent in children aged <2
antigens induce type-specific antibodies thagears whose immune systems are immature.
enhance opsonization, phagocytosis, and killAge specific immune responses also vary by

Strains of drug-resistar8. pneumoniae ing of pneumococci by leukocytes and otheserotype, and the response to some common
have become increasingly common in théhagocytic cells. After vaccination, an anti-pediatric pneumococcal serotypes (e.g.,
United States and in other parts of the worldgen-specific antibody response, indicated bgAand 14) also is decreased in children aged
In some areas, as many as 35% of pneumé-twofold or greater rise in serotype-specifi@-5 years.
coccal isolates have been reported to hawantibody, develops within 2-3 weeksB0% - -
intermediate- (minimum inhibi}tjory concen- of healthy young adults; however, immune Duration of Antibody Levels
tration [MIC]=0.1-1.0 pg/mL) or high-level responses may not be consistent among all |evels of antibodies to most pneumococ-
(MIC >2 pg/mL) resistance to penicillin (Cen-23 serotypes in the vaccine. The levels ofal vaccine antigens remain elevated for at
ters for Disease Control and Preventiorantibodies that correlate with protectionjeast 5 years in healthy adults. In some per-
[CDC], unpublished data). Many penicillin- against pneumococcal disease have not begdns, antibody concentrations decrease to
resistant pneumococci are also resistant teearly defined. prevaccination levels by 10 years. A decline
other antimicrobial drugs (e.g., erythromy- Antibody responses also occur in the eldin antibody concentrations within 3-5 years

erly and in patients who have alcoholic cir-
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after vaccination may occur in certain chil-that the pneumococcal vaccine may causdemonstrated a 57% (95% confidence inter-
dren who have undergone splenectomy foltransient increases in HIV replication, theval [Cl]= 45%-66%) overall protective effec-
lowing trauma and in those who have sicklémportance of this occurrence is unknowntiveness against invasive infections caused by
cell disease. Similar rates of decline can od®neumococcal vaccination has not been causerotypes included in the vaccine among per-
cur in children with nephrotic syndrome. ally associated with death among vaccine resons aged6 years. Vaccine effectiveness of
Antibody concentrations also have declinedipients. Health-care providers should repor65%- 84% also was demonstrated among
after 5-10 years in elderly persons, personsuspected adverse events after administratiapecific patient groups (e.g., persons who
who have undergone splenectomy, patientsf pneumococcal polysaccharide vaccine tdave diabetes mellitus, coronary vascular dis-
with renal disease requiring dialysis, and perthe Vaccine Adverse Event Reporting Sysease, congestive heart failure [CHF], chronic
sons who have received transplants. Low aem (VAERS) by calling (800) 822-7967, a pulmonary disease, and anatomic asplenia).
rapidly declining antibody concentrations24-hour, toll-free telephone number. Effectiveness in immunocompetent persons
after vaccination also have been noted amor\g . . . aged>65 years was 75% (95% CI=57%-
patients with Hodgkins disease and multiple accine Eﬁ_lcacy, Effectiveness, and 85%). Vaccine effectiveness could not be
myeloma. However, these quantitative meaCOSt-Effectiveness confirmed for certain groups of immunocom-
surements of antibodies do not account for geyeral clinical trials have been conductedP’romised patients (e.g., those with sickle cell
the quality of the antibody being producedsyajuating the efficacy of vaccine againstdisease, chronic renal failure, immunoglobu-
and the level of functional immune responsepneumonia and pneumococcal bacteremia. W0 deficiency, Hodgkins disease, non-
Tests measuring opsonophagocytic activityqgition, multiple case-control and serotypeiodgkins lymphoma, leukemia, or multiple
and the quality of antibodies produced (i.e.prevalence studies have provided evidencBYeloma). However, this study could not
avidity for pneumococcal antigens) may Ulfor pneumococcal vaccine effectivenessdccurately measure effectiveness in each of

timately be more relevant for evaluatingagainst invasive disease. these groups because of the minimal num-
response to pneumococcal vaccination. bers of unvaccinated patients with these ill-
Efficacy Against Nonbacteremic nesses. In an earlier study, vaccinated chil-

Precautions and Contraindications  ppeymococcal Disease dren and young adults aged 2-25 years who

The safety of pneumococcal polysaccha- In non-epidemic situations in the United had sickle cell disease or who had undergone
ride vaccine during the first trimester of preg-States, most pneumococcal disease in adulgplenectomy experienced significantly less
nancy has not been evaluated, although rmccurs in the elderly or in persons withbacteremic pneumococcal disease than pa
adverse consequences have been reporteloronic medical conditions. Vaccine efficacytients who were not vaccinated. A meta-analy-
among newborns whose mothers were inader nonbacteremic pneumonia was not demsis of nine randomized controlled trials of
vertently vaccinated during pregnancy. Foonstrated for these populations in twopneumococcal vaccine concluded that pneu-
additional information about precautions angbostlicensure randomized controlled trialsmococcal vaccine is efficacious in reducing
contraindications, the vaccine manufacturer'sonducted in the United States. Howeverthe frequency of bacteremic pneumococcal
package insert should be reviewed. these studies may have lacked sufficient stgsneumonia among adults in low-risk groups.

. . tistical power to detect a difference in the in-However, the vaccine is not effective in pre-
Side Effects and Adverse Reactions ;jjence of laboratory-confirmed, venting disease caused by non-vaccine sero
Pneumococcal polysaccharide vaccinéionbacteremic pneumococcal pneumonidype organisms.

generally is considered safe based on clinic@étween the vaccinated and nonvaccinated, . e oo oo

experience since 1977, when the pneumoco8gtudy groups. A meta-analysis evaluating o .
cal polysaccharide vaccine was licensed iRneumococcal vaccine efficacy by combin-  Preliminary resuits of a cost-effectiveness

the United States. Approximately half of pering the results of nine randomized, controllec@nalysis indicate that pneumococcal polysac-
sons who receive pneumococcal vaccine dédals also did not demonstrate a protectivéharide vaccine is cost-effective and poten-
velop mild, local side effects (e.g., pain at th&ffect for non-bacteremic pneumonia amongially cost-saving among persons agegb
injection site, erythema, and swelling). Thes@ersons in high-risk groups. The ability toyears for prevention of bacteremia. The vac-
reactions usua”y persist for <48 hours. Modevaluate vaccine efficacy in these studies i§IN€ Compares f‘:avorably with other standard
erate systemic reactions (e.g., fever antimited because of the lack of specific andpPreventive practices.

myalgias) and more severe local reactiongensitive diagnostic tests for nonbacteremiQ/ accine Administration

(e.g., local induration) are rare. IntradermaPneumococcal pneumonia. The pneumococ-

administration may cause severe local rea€al polysaccharide vaccine is not effective for - pneumococcal vaccine is administered
tions and is inappropriate. Severe systemid1e prevention of common upper respiratony,ramuscularly or subcutaneously as one 0.5-
adverse effects (e.g., anaphylactic reaction§jseases (e.g., sinusitis or acute otitis medigl_qose. Pneumococcal vaccine may be ad-
rarely have been reported after administra children. ministered at the same time as influenza vac-
tion of pneumocopcal vacciqe. Inarecent ... . oness Against Invasive ci_ne (by separate inje_ctior_1 in the other arm)
meta-analysis of nine randomized controlleds s 50 without an increase in side effects or de-
trials of pneumococcal vaccine efficacy, lo- creased antibody response to either vaccine

cal reactions were observed among aPPVOXi'raﬁﬁehC;i:igﬁsseijn f{i gff'gg;tr?é Séulg/iesgrinl':’neumococcal vaccine also may be adminis-
mately one third or fewer of 7,531 patients™" @Y tg | studv did 0 td > i )]/ctered concurrently with other vaccines. The
receiving the vaccine, and there were no r2 € Case-control study did not document €t 4 yiqration of pneumococcal vaccine with
ports of severe febrile or anaphylactic reaclCiVeness against bacteremic disease, pog e 4 diphtheria, tetanus, and pertussis

tions. No neurologic disorders (e.g., Guillain-SIPly because of study limitations, 'nCIUdmgn(DTP); poliovirus; or other vaccines does not

4 ; -small sample size and incomplete ascertai . . .
Barré syndrome) have been associated with" P P increase the severity of reactions or diminish

administration of pneumococcal vaccine MeNt Of vaccination status of patients. antibody responses.

Although preliminary data have suggested A Serotype prevalence study based o
CDC's pneumococcal surveillance system
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Recommendations for Vaccine Persons Aged 2-64 Years Who Have tive splenectomy is being planned, pneumo-
Use Chronic Iliness coccal vaccine should be administered at least

Persons aged 2-64 years who are at ir?2 Weeks before surgery.
creased risk for pneumococcal disease or i
Immunocompetent Persons T . . ersons Aged 2-64 Years Who Are
P complications if they become infected shoul jving In Special Environments or

The vaccine is both cost effective and probe vaccinated. Persons at increased risk fQf, .z Settings

tective against invasive pneumococca| infecsevere disease include those with chronic ill-

tion when administered to immunocompetenf!€SS such as chronic cardiovascular diseagﬁvljreorsr(;r;sniggtrjSzt;gizélysgtrtisnvgg?na\:\?hlilg;]nig
persons ageeR years. Therefore, all persons(€-9., CHF or cardiomyopathies), chronic

. isk for invasive pneumococcal disease or its
in the following categories should receive thgPulmonary disease (e.g., COPD or e.mph);_omplications iFs) increased (e.g., Alaskan
23-valent pneumococcal polysaccharide vaciema, but not asthma), diabetes meliitus, ?@

; o . Natives and certain American Indian popu-
i T i inati iscoholism, chronic liver disease, or CSF leaks. *. ; o
cine (Table). If earlier vaccination status is ations) should be vaccinated. In addition,

unknown, persons in these categories shouldy s Aged 2-64 Years Who Have because of recently reported outbreaks of
be administered pneumococcal vaccine. £y nctional or Anatomic Asplenia pneumococcal disease, vaccination status
Persons Aged >65 Years Persons aged 2-64 years who have funghould be assessed for residents of nursing

All persons in this category should receivelional or anatomic asplenia should be Vaccihorxes.?nbc: otger Iogg-term-care facilities.
the pneumococcal vaccine, including previ-”at?d- Persons with sgch.a condition should Available Iata 0 not su]cpﬁortI rr1out|rr]1_|e
ously unvaccinated persons and persons wi¥ informed that vaccination does not gua,pneumoco(;:_ca (;/ accmatuf)n -(|)- ; eaRt yen
have not received vaccine within 5 years (an@"t€€ protection against fulminant pn?umodren attencing cay caredam ues. _eclurcrj_ent
were <65 years of age at the time of vaccinggoccal disease, for which the case-fatality ratePPer re ds_plratgry_ tract diseases, 'nC_]E Ing
tion). All persons who have unknown vacci-iS 50%-80%. Asplenic patients with unex-Otilis Media and sinusitis, are not Speciic in-
nation status should receive one dose of va/a@ined fever or manifestations of sepsidfications for pneumococcal vaccine.
cine (Figure). shoqld receive prompt medical attention, in1mmunocompromised Persons

cluding evaluation and treatment for sus-

pected bacteremia. Chemoprophylaxis also Persons who have conditions associated
should be considered in these patients (s¢#th decreased immunologic function that
Other Methods of Prevention). When elecincrease the risk for severe pneumococcal

Table. Recommendations for the use of pneumococcal vaccine.

Strength of Revaccination'

Group for which vaccination is recommended .
recommendation*

Immunocompetent person$

A Second dose of accine if patient received vaccines>years previously an

Persons aged 65 years ) Lo
was aged <65 years at the time of vaccination.

Persons aged 2-64 years with chronic cardiovascular disedse, A Not recommended.
chronic pulmonary disease,** or diabetes mellitus

Persons aged 2-64 years with alcoholism, chronic liver B Not recommended.
disease, or cerebrospinal fluid leaks

A If patient is aged >10 years: single revaccinatioh years after previous
dose. If patient is aged10 years: consider revaccination 3 years after
previous dose.

Persons aged 2-64 years with functional or anatomic
asplenié®

Persons aged 2-64 years living in special environments or C Not recommended.
social setting¥'

Immunocompromised person$

Immunocompromised persons age@ years, including those C Single revaccination if > years have elapsed since receipt of first dosq. If
with HIV infection, leukemia, lymphoma, Hodgkins diseasgq, patient is aged_<0 years: consider revaccination 3 years after previoug
multiple myeloma, generalized malignancy, chronic renal dose.

failure, or nephrotic syndrome; thoseceiving
immunosuppressive chemotherapy (including corticosteroids);
and those who have received an orgarbone marrow
transplant.

*The following categories reflect the strength of evidence supporting the recommendations for vaccination:
A=Strong epidemiologic evidence and substantial clinical benefit support the recommendation for vaccine use.
B=Moderate evidence supports the recommendation for vaccine use.

C=Effectiveness of vaccination is not proven, but the high risk for disease and the potential benefits and safety of the vaccine justify vaccination.
tStrength of evidence for all revaccination recommendations is “C.”

8If earlier vaccination status is unknown, patients in this group should be administered pneumococcal vaccine.
fincluding congestive heart failure and cardiomyopathies.

**Including chronic obstructive pulmonary disease and emphysema.

ttIncluding cirrhosis.

88Including sickle cell disease and splenectomy.

T9Including Alaskan Natives and certain American Indian populations.

4 June 1997



are more severe than those occurring after

Figure. Algorithm for vaccinating persons aged>65 years. initial vaccination. However, subsequent
studies have suggested that revaccination af-

Has the person been NoO or unsure ter intervals o4 years is not associated with
vaccinated previously? . ) L an increased incidence of adverse side effects

— Vaccination indicated Although severe local reactions may occur

following a second dose of pneumococcal
Yes vaccine, the rate of adverse reactions is no
l T Yes greater than the rate after the first dose. No

No data are available to allow estimates of ad-
Was th_e person ageLdSS_ years H_aV925 years elapsed verse reaction rates among persons who re-
at the time of last vaccination? —) | since the first dose? ceived more than two doses of pneumococ-

cal vaccine.
Yes* .. . .
NoO Indications for Revaccination

; ; AL Routine revaccination of immunocompe-

Vaccination not indicated — U U tent persons previously vaccinated with 23-

valent polysaccharide vaccine is not recom-
mended. However, revaccination once is rec-
ommended for persons age@ years who

are at highest risk for serious pneumococcal

*Note: For any person who has received a dose of pneumococcal vaccineé5agars,
revaccination is not indicated.

disease or its complications should be vaccRevaccination infe_ction and _those who are likely to have a
nated. Although the vaccine is not as effec- rapid decline in pneumococcal antibody lev-
tive for immunocompromised patients as iDuration of Immunity els, provided that 5 years have elapsed since
is for immunocompetent persons, the poten- . . feceipt of the first dpse of p.neumococcal vac-
tial benefits and safety of the vaccine justify Following pneumococcal vaccination, cine. Persons at highest risk and those mos
its use. serotype-specific antibody levels decline af{ikely to have rapid declines in antibody lev-

The vaccine is recommended for personter 5-10 years and decrease' more rapidly isls include persons with functional or ana-
in the following groups: immunocompro- SOMe groups than others, which suggests thegmic asplenia, HIV infection, leukemia, lym-
mised persons age@ years, including per- févaccination may be indicated to providephoma, Hodgkins disease, multiple myeloma,
sons with HIV infection, leukemia, lym- pontmued p_rotectlon. However, daftaconcerngeneralized malignancy, chronic renal fail-
phoma, Hodgkins disease, multiple myelomand Serologic correlates of protection are notire, nephrotic syndrome, or other conditions
generalized malignancy, chronic renal fail-conclusive, which limits the ability to pre- associated with immunosuppression (e.g.,
ure, nephrotic syndrome, or other condition§isely define indications for revaccinationorgan or bone marrow transplantation), and
associated with immunosuppression (e.ghased on serologic data alone. Polysacchghose receiving immunosuppressive chemo-
organ or bone marrow transplantation); anéide vaccines, including the currently avail-therapy (including long-term systemic corti-
persons receiving immunosuppressive cheible pneumococcal vaccine, do not induceosteroids) (Table). If vaccination status is un-
motherapy, including long-term systemic-cell-dependent responses associated witthown, patients in these categories should be
corticosteroids. If earlier vaccination statudMmunologic memory. Antibody levels in- administered pneumococcal vaccine. Revac-
is unknown, immunocompromised person§réase after revaccination, but an anamnestigination 3 years after the previous dose may
should be administered pneumococcal vadeSponse does not occur. The overall increagge considered for children with any of the
cine. in antibody levels among elderly persons hagbove listed conditions who would be aged

Persons with asymptomatic or symptom2€en determined to be lower after revaccina<10 years at the time of revaccination (Table).
atic HIV infection should be vaccinated adlion than following primary vaccination. Revaccination is contraindicated for persons
soon as possible after their diagnosis is cot-0ng-term follow-up data concerning anti-who had a severe reaction (e.g., anaphylactic
firmed. Plasma HIV levels have been found?0dy levels in persons who have been revageaction or localized arthus-type reaction) to
to be transiently elevated after pneumococtinated are not yet available. the initial dose they received.
cal vaccination in some studies: other studies Data from one epidemiologic study have  Persons ageeb5 years should be admin-
have not demonstrated such an elevatiofuggested that vaccination may provide praistered a second dose of vaccine if they re-
However, no adverse effects of pneumocod&ction for at least 9 years after receipt of theeived the vaccine5 years previously and
cal vaccination on patient survival have beefflitial dose. Decreasing estimates of effecwere aged <65 years at the time of primary
detected. When cancer chemotherapy or othBeness with increasing interval since vaccivaccination. Elderly persons with unknown
immunosuppressive therapy is being consid?ation, particularly among the very elderlyvaccination status should be administered one
ered (e.g., for patients with Hodgkins diseasé-€-» Persons ageeB5 years), have been re-dose of vaccine (Figure).

or those who undergo organ or bone marroworted. The need for subsequent doses of pneu-
transplantation), the interval between vaccin qyerse Reactions Followin mococcal vaccine is unclear and will be as
nation and initiation of immunosuppressiveR inati 9 sessed when additional data become avail-
therapy should be at least 2 weeks. Vaccinas¢ - accination able. Because data are insufficient concern-
tion during chemotherapy or radiation therapy Early studies have indicated that local reing the safety of pneumococcal vaccine when
should be avoided. actions (i.e., arthus type reactions) amon@dmlnlstered three or more times, revaccina-

adults receiving the second dose of 14-valion following a second dose is not routinely
lent vaccine within 2 years after the first dosée€commended.

Epidemiology Bulletin 5



Persons with Uncertain Vaccination Strategies for Implementing cal vaccine should be evaluated at this visit.

Status : Vaccination status also should be assessed
. . . Recomr_nendatlons for the Use during the adolescent immunization visit at
To help avoid the administration of un-of VVaccine age 11-12 years. This visit provides an op-
necessary doses, every patient should be ortunity to review the need for pneumococ-

given a record of the vaccination. However, The use of pneumococcal polysaccharide s yaccine; adolescents with high-risk con-
providers should not withhold vaccination invaccine consistently has been recommendegions should be vaccinated.
the absence of an immunization record oby ACIP, the American Academy of Pediat- o _
complete medical record. The patient’s verics, the A_merican College of Physiciar_ls_, andrganizational Strategies
bal history should be used to determine priothe American Academy of Family Physicians.
vaccination status. When indicated, vaccinén addition, Medicare has provided a paymeng
should be administered to patients who arér pneumococcal vaccine since 1981 and der] for pneumococcal vaccination of high-
uncertain about their vaccination history. ~ specific billing code (G009) for its adminis- . patients who are eligible to receive vac-
. tration since 1994. Roster billing for pneu-cine) are the most effective methods for in-
Other Methods of Prevention  mococcal vaccination was authorized in Au- . -
Ust 1996. Hospitals may receive a separafi€asing pneumococcal vaccination rates
] 9 . P y asep mong persons at high risk. The Health Care
Chemoprophylaxis payment for pneumococcal vaccination O cino Administration recently has ap-
o ) ) Medicare beneficiaries independent of reim- d g lation that it %h P N
Oral penicillin V (125 mg, twice daily), pursement based on prospective paymelirove a reguration fhat permi's e use o

when administered to infants and young chilsystems for services provided for other con—{andmg orders to administer pneumococcal

dren with sickle cell disease, has reduced thgitions. Despite these factors, the vaccine re.cccne (0 Medicare patients. Pneumococcal

incidence of pneumococcal bacteremia bynains underutilized. vaccination also should be routinely provided

84% compared with those receiving placebo.  Most persons considered at risk for p”euggir;eigfeng g];i'[i]leJ;SIng homes and other long-
Therefore, daily penicillin prophylaxis for i ; i : R e
y P propny mococcal infection also should receive an High vaccination coverage rates can be

children with sickle cell hemoglobinopathy nyal influenza vaccinations. However, as of .. -afl
is recommended beginning before 4 month$993, only 28% of persons age65 years achieved when pneumococcal vaccination

of age. Consensus on the age at which promd ever received the pneumococcal vaccin ,:%gr?]m.s E ritﬁrget$d|t8 hoscﬁnltallzed .pa';!ents
phylaxis should be discontinued has not beefhjs percentage is considerably lower thar ‘ ;g fIsK. & <t)_sp| a-dase t;rlnm?mza ;]c_)n
achieved. However, children with sickle cellthe reported annual influenza vaccinatiorfhra €gy IS etlective 5}”k Icapad e OI reaching
anemia who had received prophylactic penirates (529%) for the same population. ose patients most likely to develop pneu-

cillin for prolonaed intervals (but who had . AN mococcal disease. Two thirds of persons with
s ? ( Barriers to achieving high pneumococcalﬁerious pneumococcal disease had been hos-

Organizational strategies (e.g., standing
ders [rather than requiring a physician’s

not had a prior severe pneumococcal infe inati i
ton or a splenectorny) have SIOpDEd IOPYmoset oanormcs 1o vacunato e 4, Pialized wihin the previous 4 years before
their pneumococcal iliness, yet few had re-

lactic penicillin therapy at 5 years of age with-ing contacts with health-care providers in. . q | o A h
out increased incidence of pneumococcabffices, outpatient clinics, and hospitals; b) o vc pn;%;nﬁcgcca vaccme.h.rr;]on_gkt ese
bacteremia or meningitis. lack of vaccine delivery systems in the pubggtlents'&d /0 had one cf>r more nig -I‘ISl con-
Oral penicillin G or V is recommended |ic and private sectors that can reach adults fUoNS: Administration of pneumococcal vac-

for prevention of pneumococcal disease ijifferent settings (e.g., health-care, workSne should be included in routine clinical

children with functional or anatomic asple-pjace, and college or university settings); Cgractlce, and the vaccine, when indicated,

nia. Antimicrobial prophylaxis against pneu-patient and provider fears concerning adverstgzggg:?al?;egdg't?e'iﬁrfg Sr?ef\?erzitd;%hsaergjeﬁ

mococcal infection may be particularly use-events following vaccination; and d) lack of_ 5. :
ful for asplenic children not likely to respond awareness among both patients and proviél_dmlssmns for pneumococcal disease.
to the polysaccharide vaccine (e.g., those agegs of the seriousness of pneumococcal di€ommunity-Based Vaccination

<2 years or those receiving intensive chemaaase and benefits of pneumococcal vaccin@rograms

therapy or cytoreduction therapy). Howeverion, Because pneumococcal vaccine effec- o _
the impact of the emergence of drug-resistively reduces the incidence of bacteremia, Vaccination coverage rates increase when

tant S. pneumonia@n the effectiveness of the use of vaccine must be increased in agublic health departments promote and offer

antimicrobial prophylaxis is not known. cordance with recommendations. the vaccine. A community-based immuniza-
Passive | izati ) tion program implemented in public health
assive immunization Age-Based Strategies jurisdictions by the California State Depart-

Intramuscular or intravenous immunoglo-  persons aged 50-64 years commonly hay@€nt of Health Services resulted in a 33%
bulin administration may be useful for pre-chronic illness, and 12% have pulmonary igher rate of pneumococcal vaccination than
venting pneumococcal infection in childrenconditions that place them at increased risiifisdictions without such immunization pro-
with congenital or acquired immunodefi- for pneumococcal disease. However, <209gams. This program included interventions
ciency diseases, including those with HIVofthose with risk factors are estimated to hav&!Ch as a) promoting and providing pneumo-
infection, who have recurrent, serious baCtereceived pneumococca| vaccine. A Speciﬁ&occal vaccine at[ health department'.sp'on'
rial infections (i.e., two or more serious bac-age-based standard should improve vaccing®'ed outreach clinics, health-center clinics,
terial infections [e.g., bacteremia, meningiion rates among persons with high-risk con@"d nursing and convalescent homes and b)
tis, or pneumonia] in a 1-year period). Datagitions. Therefore, age 50 years has been ¢a0Moting pneumococcal vaccine through
are inadequate to evaluate the utility of intrataplished as a time to review the overall iml€aflets, posters, and other material and re-
venous immunoglobulin administration in themunization status of patients; risk factors thal€!"ng Persons to specific clinics for vacci-

prevention of pneumococcal disease amongdicate the need to administer pneumocodation. Because rates of pneumococcal dis-
HIV-infected adults. ease are high among blacks, particularly those
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of lower socioeconomic status, communityfor selected serotypes, which improves thestudies suggest that these vaccines generally
outreach programs that are focused oimmunogenicity and potentially the protec-are safe and induce primary and booster anti-
underserved populations could be effectivéive efficacy of pneumococcal vaccination,body responses in children aged 2-5 years anc
in preventing life-threatening pneumococcakspecially in young children. Immune re-infants aged 2 months. Multicenter trials to
disease. sponse to many capsular polysaccharides cavaluate conjugate vaccine efficacy against
be improved by covalent coupling of theacute pneumococcal otitis media and inva-
polysaccharide antigen to a carrier proteinsive disease in children are ongoing.

Provider-based strategies that have provegurrent conjugate vaccine development has The polysaccharide vaccine has not re-
effective in increasing adult vaccination rate§ocused on the serotypes most commonlgluced nasopharyngeal carriageSfpneu-
include practice-based tracking systems aneRusing infections in childhood. Candidatemoniaeamong children. However, prelimi-
physician reminder systems. In practice-base¢accine formulations in development andnary data suggest that conjugate vaccines may
tracking systems, providers identify the totagvaluation phases include at least seven seeduce nasopharyngeal carriage of the pneu-
number of their patients who are at risk andiotypes of pneumococcal polysaccharidesnococcal serotypes included in the vaccine.
maintain rosters showing the proportion oftonjugated to one or several protein carrierslkeduction in carriage rates®fpneumoniae
patients who receive vaccination. An effective conjugate vaccine protectingwould potentially increase the overall impact

Physician reminder systems consisting ofigainst the seven most common serotypes (éf the vaccine by reducing transmission and,
charts, computers, or preventive-healtB, 9V, 14, 18C, 19F, and 23F and serologiconsequently, disease incidence. Prospective
checklists remind physicians to review thecally cross-reactive serotypes [e.g., 6A]randomized trials are required to demonstrate
need for pneumococcal vaccine for each pa&ould potentially prevent 86% of bacteremiathe protective efficacy of conjugate vaccines
tient and to administer the vaccine to those &3% of meningitis, and 65% of otitis mediaagainst invasive pneumococcal infections.
risk for pneumococcal disease. Staff in phycases among children aged <6 years in thEhese vaccines also should be evaluated for
sicians’ offices, clinics, health maintenancdJnited States. In persons agédyears, these utility in preventing pneumococcal disease
organizations, and employee health clinicserotypes have accounted for 50% of the ceré immunocompromised adults who respond
can be instructed to identify and label thdrospinal fluid and blood isolates. Prelimi-poorly to the current 23-valent polysaccha-
medical records of patients who should repary results obtained in phase I and phase tide vaccine.
ceive the vaccine.

Health-care providers in facilities provid-
ing episodic or acute care (e.g., emergen
rooms and walk-in clinics) should be famil-

Provider-Based Strategies

iar with pneumococcal vaccine recommen CDC Seeks Patients for Southern Tick-Associated
dations. They should offer vaccine to person Rash lliness Study

in high-risk groups or provide written infor-

mation concerning why, where, and how to Lyme disease is due to infection with the tick-transmitted spirochete
obtain the vaccine. Borrelia burgdorferi. In the United States, the regions with the highest Lyme

disease incidences are the Northeast, Upper Midwest, and Pacific Coast.
The characteristic annular, macular, erythematous skin lesion of early Lyme

Simultaneous Administration of
Pneumococcal and Influenza

) disease, erythema migrans (EM), occurs at the site of the infected tick bite,
Vaccines

has an incubation period of 3-31 days, and typically expands over time,
Because the indications for pneumococq sometimes to a diameter of >30 cm.

cal and influenza vaccines are similar, the timg Tick bite-associated EM-like lesions also occur in the southern United

of administration of influenza vaccine, includ-J|  States, but the etiology of such lesions is unknown. Some appear to be

ing mass vaccination at outpatient clinics)] associated with bites of the Lone Star tick, Amblyomma americanum, which

should be used as an opportunity to identi is the most common human-biting tick in the region. Studies to date have

and vaccinate patients with pneumococca consistently failed to etiologically implicate B. burgdorferiin these cases [ref.

vaccine. However, influenza vaccine is add Campbell et al., J Infect Dis 1995;172:470-80, and unpublished data].

ministered each year, whereas pneumoco@ Possible etiologies include a novel tick-transmitted spirochete [ref. Barbour et

cal vaccine typically is administered only § al., J Infect Dis 1996;173:403-9] or other infectious agent.

once for persons in most groups (see Reva To determine the etiology and epidemiology of tick-associated annular
cination). skin lesions in the South, scientists at the Centers for Disease Control and
Conjugate Vaccine Prevention (CDC) are _seeklng cqoperatlon from clinicians in the Sout.h to_
collect appropriate clinical material for research purposes. Patients with tick
Development bite-associated EM-like lesions would be asked to sign an informed consent

Additional immunogenic pneumococcal for.m and to .provide skin biopsy, blood, an_d urine specimens to be t_ested .
vaccines that provide long-term immunity arej]  US\"9 experlmgntal laboratory tests. Speumens may not be tested immedi-
needed, especially for children aged <2 year ately but may |nstea}d be. stored in an appropriate fashion to allow for future
because incidence of disease is high and aff- testing of various etiologic hypotheses, once test methods are available. If
tibody responses to the polysaccharide va@g You are a clinician practicing in a southern state and wish to enroll patients in
cine antigens are poor in this age group. Thf  this study, please contact one of the following scientists at CDC: Dr. Kathy
most promising approach is the developme Orloski 970-221-6471, Barbara Johnson 970-221-6463, or Dr. Ned Hayes
of a protein-polysaccharide conjugate vaccing  970-221-6474.
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total Cases Reported, May 1997

Total Cases Reported Statewide,

Regions January through May
Disease State NW N SW C E This Year Last Year

AIDS 123 4 4 5 42 6 492 413 504
Campylobacteriosis 47 11 11 7 13 156 196 181
Giardiasis 48 8 13 4 9 1 172 105 104
Gonorrhea 607 24 64 76 212 23 3342 4092 5107
Hepatitis A 16 2 11 0 1 74 61 60
Hepatitis B 14 0 7 3 1 50 62 58
Hepatitis NANB 1 0 1 0 0 8 7 12
HIV Infection 75 4 3 5 18 4 401 408 481
Influenza 0 0 0 0 0 396 371 648
Legionellosis 5 2 0 0 1 9 10 6
Lyme Disease 0 0 0 0 0 0 0 14
Measles 0 0 0 0 0 0 2 2
Meningitis, Aseptic 13 0 7 0 0 70 58 67
Meningitis, Bacterial T 7 1 3 1 0 36 34 48
Meningococcal Infections 6 2 3 1 0 28 28 29
Mumps 2 0 0 0 2 4 3 15
Pertussis 2 2 0 0 0 19 5 8
Rabies in Animals 63 13 9 14 17 1 261 227 163
Rocky Mountain Spotted Fever 1 0 1 0 0 2 1 1
Rubella 0 0 0 0 0 1 0 0
Salmonellosis 84 9 20 18 14 2 291 329 311
Shigellosis 41 6 9 21 2 221 150 141
Syphilis, Early * 40 2 0 3 14 2 278 401 536
Tuberculosis 27 3 10 1 4 140 118 130

Localities Reporting Animal RabieAlbemarle 1 cow, 1 raccoon; Alexandria 1 raccoon; Alleghany 1 fox; Amelia 2 raccoons; Appomattox 2 skunks;

Arlington 1 raccoon; Bath 1 fox; Bedford 1 fox; Brunswick 1 cat; Charles City 1 skunk; Charlotte 1 cow; Chesapeake 1 raccoon; Chesterfield 3

raccoons; Clark 1 raccoon; Clifton Forge 1 raccoon; Danville 1 raccoon; Fairfax 1 raccoon; Fauquier 1 bat, 1 raccoon; Franklin County 1 raccoon;

Goochland 1 fox; Halifax 1 raccoon; Hanover 1 cat, 1 raccoon; Henry 1 raccoon; Highland 1 cat; Isle of Wight 1 raccoon; Loudoun 2 raccoons;
Lunenburg 1 raccoon; Lynchburg 1 cow; Nelson 1 raccoon; New Kent 2 raccoons; Newport News 1 raccoon; Northampton 1 raccoon; Patrick 1

raccoon; Pittsylvania 2 raccoons; Prince George 1 raccoon; Prince William 3 raccoons, 1 skunk; Richmond County 1 raccoon; Rockbridge 3 raccoons;

Russell 1 fox; Southampton 1 raccoon; Stafford 2 raccoons; Suffolk 1 fox; 1 raccoon; Virginia Beach 2 raccoons; Washington 1 skunk.
Occupational lllnessedAsbestosis 28; Carpal Tunnel Syndrome 47; Hearing Loss 4; Lead Poisoning 8; Pneumoconiosis 17.
*Data for 1997 are provisional. TOther than meningococcal. ¥Includes primary, secondary, and early latent.
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